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)&V\VWHPLVFRQVLGHUHGWRKDYHJUHDWSRWHQWLDOWRUHSODFHWKHVHFRQGDU\FHOOV LQ
GLYHUVH DUHDV 7KH SHUIRUPDQFH RI SURWRQ H[FKDQJH PHPEUDQHV LQ WKH IXHO FHOO 3(0)&
V\VWHPSOD\VDVLJQLILFDQWUROHERWKDVDQHOHFWURO\WHDQGDVHSDUDWRU,W LVZHOONQRZQWKDWWKH
FRPPHUFLDO1DILRQ®PHPEUDQHVKDYHH[FHOOHQWSURSHUWLHVVXFKDVKLJKFRQGXFWLYLW\DQGKLJK
ORQJHYLW\ !  K EDVHG RQ LWV PHFKDQLFDO DQG FKHPLFDO VWDELOLW\ XQGHU D K\GURJHQ
FRQWDLQLQJIXHOHQYLURQPHQW+RZHYHU1DILRQ®PHPEUDQHVDOVRKDYHVHYHUDOGUDZEDFNVVXFK
DVWKHUHGXFHGFRQGXFWLYLW\DWKLJKWHPSHUDWXUHRSHUDWLRQKLJKFRVWDQGWKHKLJKPHWKDQROIXHO
FURVVRYHU LQ GLUHFWPHWKDQRO IXHO FHOO '0)& V\VWHP ZKLFK LV NQRZQ WR UHGXFH WKH HQHUJ\
FRQYHUVLRQHIILFLHQF\DQGSRLVRQFDWDO\VWV
7KHUHIRUH D ORW RIZRUNVKDV EHHQ UHSRUWHG WR GHYHORS QHZDOWHUQDWLYH SRO\PHU HOHFWURO\WH
V\VWHPV XVLQJ YDULRXV K\GURFDUERQEDVHG SRO\PHUV DQG DGGLWLYHV DV ZHOO DV 1DILRQ®EDVHG
FRPSRVLWHPHPEUDQHV GXULQJ WKH ODVW GHFDGH$PRQJ VHYHUDO FDQGLGDWHV RIPRUH HFRQRPLF
K\GURFDUERQEDVHGSRO\PHUVSRO\HWKHUHWKHUNHWRQH3((.KDVEHHQFRQVLGHUHGWREHRQH
RIVWURQJHVWDOWHUQDWLYHVEHFDXVHRILWVJRRGWKHUPDODQGPHFKDQLFDOSURSHUWLHVORZPHWKDQRO
FURVVRYHUIDFLOHVXOIRQDWLRQSURFHVVDQGORZFRVWZKLFKKDYHEHHQZHOOLQYHVWLJDWHGLQTXLWHD
ORW SXEOLFDWLRQV5HFHQWO\ WKH VXOIRQDWLRQ SURFHVV RI3((.PHPEUDQHVZDV RSWLPL]HG DQG
WKH UHODWLRQVKLS EHWZHHQ VWUXFWXUH DQG SHUIRUPDQFH GHSHQGLQJ RQ VROYHQWV ZDV LQYHVWLJDWHG
XVLQJ VPDOO DQJOH ;UD\ VFDWWHULQJ DQG 105 DQDO\VLV 0RUHRYHU WKH UHSRUWHG UHVXOWV
UHSUHVHQW PRUH ZRUNV RQ V3((. PHPEUDQHV DUH QHHGHG LQ GHYHORSLQJ PRUH HQKDQFHG
SURFHVVHVDQGDGGLWLYHPDWHULDOV
7R RYHUFRPH GLVDGYDQWDJHV RI 1DILRQ® PHPEUDQHV DQG HQKDQFH WKH SHUIRUPDQFHV RI
K\GURFDUERQEDVHG PHPEUDQHV IRU IXHO FHOO HOHFWURO\WH PHPEUDQH YDULRXV IXQFWLRQDOL]HG
RUJDQRVLOLFDSUHFXUVRUVDQGSRURXVPDWHULDOVVXFKDV]HROLWHDQGIXQFWLRQDOL]HGPHVRSRURXV
VLOLFD PDWHULDOV KDYH EHHQ LQYHVWLJDWHG DV DGGLWLYH PDWHULDOV $PRQJ VHYHUDO NLQGV RI
PHVRSRURXV PDWHULDOV SHULRGLF PHVRSRURXV RUJDQRVLOLFDV 302V KDV DWWUDFWLYH SURSHUWLHV
VXFK DV KRPRJHQHRXV LQFRUSRUDWLRQ RI ODUJH DPRXQWV RI RUJDQLF JURXSV PDLQWDLQLQJ KLJK
VXUIDFH DUHD QDUURZ SRUH VL]H GLVWULEXWLRQ DQG DGMXVWDEOH DQG DFFHVVLEOHPHVRSRUH VL]H
7KH RUJDQLF EULGJLQJ JURXSV LQVLGH WKH SRUH ZDOO KHOS WR HQKDQFH WKH EXON SURSHUWLHV DQG
HVSHFLDOO\DURPDWLFEHQ]HQHEULGJLQJJURXSVVXUURXQGLQJPHVRSRUHVFDQEHPRGLILHGE\ODUJH
DPRXQWVRIDGGLWLRQDOFKHPLFDOVOLNHVXOIXULFDFLGDYDLODEOHIRUSURWRQDQGZDWHUFKDQQHO
,Q WKLV VWXG\ V3((. EDVHG FRPSRVLWH PHPEUDQHV FRQWDLQLQJ VXOIRQDWHG PHVRSRURXV
EHQ]HQHVLOLFD V0%6 ZHUH SUHSDUHG E\ D FDVWLQJ PHWKRG XVLQJ 11GLPHWK\O DFHWDPLGH
VROYHQWDQGWKHFRPSRVLWHPHPEUDQHVZHUHHYDOXDWHGDVDHOHFWURO\WHIRU'0)&DSSOLFDWLRQV
6XOIRQDWHG FXELF  PHVRSRURXV EHQ]HQHVLOLFD V0%6 ZHUH SUHSDUHG XVLQJ D SRVWJUDIWLQJ
PHWKRG RI VXOIXULF DFLG DIWHU REWDLQLQJ PHVRSRURXV EHQ]HQHVLOLFD IURP 
ELVWULHWKR[\VLO\OEHQ]HQH DQG D)3(23323(2EORFN FRSRO\PHU WHPSODWH LQ DQ DFLGLF
FRQGLWLRQ7KHZHOORUGHUHGFXELFPHVRVWUXFWXUHRIV0%6DQGWKHFKDUDFWHULVWLFOHQJWKLHWKH
DYHUDJHGLVWDQFHEHWZHHQ LRQLFFOXVWHUVRIV3((.PDWUL[SRO\PHUV LQFRPSRVLWHPHPEUDQHV
ZHUH FRQILUPHG E\ VPDOO DQJOH ;UD\ VFDWWHULQJ $V WKH FRQWHQW RI VXOIRQDWHG PHVRSRURXV
EHQ]HQHVLOLFD PDWHULDO LQFUHDVHV WKH VXUIDFH URXJKQHVV LQFUHDVHG DV ZHOO DQG  ZW RI
V0%6 ZDV VKRZQ WR EH DQ RSWLPXP YDOXH IRU HIIHFWLYH PL[LQJ WR SUHSDUH WKH FRPSRVLWH
PHPEUDQH $OO V3((.EDVHG V0%6 FRPSRVLWH PHPEUDQHV VKRZHG ORZHU PHWKDQRO
SHUPHDELOLW\ WKDQ WKDW RI 1DILRQ® ,Q DGGLWLRQ DOO V0%6 FRPSRVLWH PHPEUDQHV VKRZHG
EHWWHU SURWRQ FRQGXFWLYLW\ WKDQ WKDW RI SULVWLQH V3((. PHPEUDQH DW D KLJK UHODWLYH KXPLGLW\ RI
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 0RUHRYHU WKH SURWRQ FRQGXFWLYLW\ RI V0%6 FRPSRVLWH ZDV PDLQWDLQHG DW ORZ UHODWLYH
KXPLGLW\DQGKLJKWHPSHUDWXUHVXSWR±°&ZKLFKGHPRQVWUDWHGFOHDUO\WKHDGYDQWDJHRI
PHVRSRUHVWRNHHSZDWHUPROHFXOHV LQVLGHWKHPHPEUDQHDQGWRJLYHDSRVLWLYHHIIHFWRQWKH
SURWRQ FRQGXFWLYLW\ 7KH ZDWHUDEVRUELQJ DQG ZDWHUUHWHQWLRQ FDSDFLWLHV ZHUH FDOFXODWHG DQG
WKHVH GLIIHUHQW YDOXHV IRU VHYHUDO PHPEUDQHV DQG PDWHULDOV XVHG VKRZHG WKH VXOIRQDWHG
PHVRSRURXVPDWHULDO LV D YHU\ HIILFLHQW DGGLWLYH LQ D ZDWHUFRRUGLQDWHG HOHFWURO\WHPHPEUDQH
V\VWHP7KLV UHSRUW FOHDUO\ VXJJHVWV WKH HIIHFWLYH LQFRUSRUDWLRQ RIPHVRSRURXVPDWHULDOV FDQ
GHFUHDVHWKHRSHUDWLRQFRVWGXHWRWKHSRVVLEOHRSHUDWLRQDW ORZHUKXPLGLW\DVZHOODVKHOSWR
UHGXFHWKHPHWKDQROFURVVRYHUDQGWKHGLPHQVLRQDOLQVWDELOLW\LQDIXOO\K\GUDWHGVWDWH
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